The prevalence of post-caesarean scar uterus, the most important risk factor of uterine rupture is increasing globally. Grand multiparity can also increase the risk of uterine rupture. The issue of grand multiparous with single post caesarean scar is poorly investigated. Objectives: The purpose of this study was to assess the factors associated with the mode of delivery of grand multiparous with post caesarean single uterine scar in low resources settings. Patients and Method: It was a retrospective cohort study conducted from the 1 st January to the 31 st of May 2016, in three university teaching hospitals of the university of Yaoundé I in Cameroon. Grand multiparous (GMP) defined as parity !5 with single post-caesarean lower segment uterine scar admitted at a gestational age of 37 completed weeks and above were compared to grand multiparous without scar uterus at term. GMP with unknown scar were excluded. The mode of delivery and materno-fetal and neonatal outcome were investigated. Results: We included 33 GMP with single lower segment uterine scar and 120 GMP without uterine scar. Induction of labor and acute fetal distress were not related to having a scar or not in grand GMP, but augmentation of labor was less likely to be conducted in case of GMP with scar uterus(p = 0.08). The frequency of vaginal delivery was 75.8 and 87.5% in grand multiparous with and without uterine scar respectively (OR 0.17-1.16; P = 0.085), with one case of instrumental delivery in scarless group. However, single scar multiparity status increased by 2.42 folds the risk of delivery by caesarian section (P = 0.066). Cephalo-pelvic disproportion increased the indication of caesarian section by 12-fold in the GMP with scar group (p = 0.031), but mechanical dystocia related indications (CPD, macrosomia,) were present in only 4 cases out of 8 caesarian sections in the exposed group. The Apgar score at the fifth minute was better in the GMP with scar group. (p = 0.037). Conclusion: Grand multiparous with single post-cesarean uterine scar should be given a chance of vaginal delivery in the absence added feto-maternal morbidity.
Introduction
Ensuring healthy lives and promoting wellbeing for everyone at all ages including maternity without risk is one of the objectives of Sustainable Development Goals (SDGs) [1] , especially in developing countries where 99% of maternal and neonatal mortalities are recorded [2, 3] . Caesarean section rate is increasing globally, from 6.7% in 1990 to 19 .1% in 2014 [4, 5] , increasing the prevalence of scarred uteri, which is among the morbidities affecting the outcome of maternal health. It is the most important risk factor of uterine rupture even in developed countries [6] . The incidence of uterine rupture among women who previously underwent caesarean section ranged from 0.22% to 0.5% in some developed countries [7] [8] [9] . The incidence of uterine rupture is higher in developing countries and occurs in 1/250 deliveries, compared to 1/5000 deliveries in developed countries hosting only 1% of reported uterine rupture [10] . Uterine rupture is a significant cause of maternal and perinatal death, with a higher risk of maternal near miss or death and perinatal death in developing countries [11] .
Grand multiparity defined as parity 5 and above, can also increase the risk of uterine rupture [12, 13] . In developed countries, the incidence of grand multiparity is 3-4% of all births [14] , but it varies between 10-33.64% in developing countries with higher rates in Islamic countries [15] [16] [17] .Grand multiparity can increase antenatal and intra-partum maternal complications, such as, anaemia, hypertensive disorders, preterm labour, postpartum haemorrhage resulting in severe maternal morbidity [18] , fetal macrosomia, Diabetes mellitus [19] , perinatal mortality [20] .
It has been established that implementing timely and appropriate evidence-based antenatal care (ANC) can reduce the risks related to grand multiparity [21] . However, this is not always the case in low resources settings [22] . Cameroon is a developing country with a significant Muslim community. Additionally, grand multiparity is not uncommon in the Cameroonian Christian community, making this country an interesting case study.
Studies on grand multiparity and VBAC (vaginal birth after caesarean) are scarce in recent literature. In a prevalence study, Dyack et al show that 60% had a successful vaginal delivery, though the risk of complications was high. [23] . Grand multiparity increased the risk of uterine rupture in the presence of a scarred uterus (level of proof NP4) but there was no recommendation due to the small number of studies [24] .
TOLAC (trial of labor after caesarean) in the context of grand multiparity is therefore a challenge in low resource settings. The purpose of this study was to assess the factors associated with the mode of delivery of grand multiparous with a single uterine scar in Cameroon.
Patients and method
It was a retrospective cohort study, conducted over a period of eight or five (5) months, from the 1 st January to the 31 st of May 2016 at three university teaching hospitals affiliated to the Faculty of Medicine and Biomedical Sciences of the University of Yaoundé I, Cameroon namely the University Teaching Hospital, the Central Hospital and the Gyneco-Obstetrics and Paediatric hospital. They collectively manage more than 8000 deliveries yearly. The study population was grand multiparous women admitted for delivery. Grand multiparity was defined as parity !5. The exposed-group was grand multiparous with a single lower segment caesarean scar. The non-exposed group was grand multiparous without a uterine scar All grand multiparous with a single lower segment caesarean scar admitted at a gestational age of 37 completed weeks and above were included.
Grand multiparous with unknown or multiple uterine scars, or a single scar other than a lower segment scar, or those fulfilling the inclusion criteria but programmed for elective caesarean section were excluded.
Patients were enrolled on admission for delivery and were reassessed 2 h postpartum.
The sampling was exhaustive. We recruited all the cases of grand multipara with a single uterine scar.
The data analysed were maternal socio-demographic data, fetomaternal obstetrical data, the mode of delivery and perinatal clinical data.
This study received the approval of the Ethics committee of the University of Yaoundé I and authorization from the Directors of the three university teaching hospitals.
Statistical analysis was done using Epi info 3.5.4, SPSS 20.0. We used X2 to analyse data distribution. P 0.05 was the significance threshold. Odds ratio was defined according to OR > 1 with a confidence interval of 95%. We used tables to present all the results. Cohabiting meant living in the same house with the supposed "father" of the pregnancy.
Results
We included 153 grandmultiparous, 33 with a single lower segment uterine scar and 120 without. The incidence of a single caesarean scar among grand multiparous was 21,6%. (33/153). The mean age was 37.7 AE 4.3 with a minimum of 23 years and maximum 47 years.
The Apgar score at the fifth minute was better in the exposed group. (p = 0.037). The number of macrosomic newborns was higher in the exposed group.
Discussion

Socio-demographic factors
Scarred uterus among multiparous was not related to age. ( Table 1 ). The correlation between maternal age and a primary cesarean section is inconsistent. Some studies have shown a relationship between a concomitant increase in maternal age and caesarian section rate, but they suspected influence by care provider and maternal preferences [25, 26] , and increasing parity with maternal age [27] . In India, socio-economic class was related to scarred uterus, the rate thereof reducing with poverty [28] . This factor was not investigated in this study.
Antenatal care (Contacts) factors associated with scarred uterus among GMP.
Having a scarred uterus did not bring extra awareness for better follow up among GMP as there was no statistical difference between the two groups. Grand multiparity is often associated with lack of antenatal care [30] .
One of the reasons is probably the so called « over-confidence" [31] . Afolabi had observed the same phenomenon in Nigeria, a neighboring country to Cameroon and socio-culturally similar, naming it the dangerous and over-confident multiparous [32] . As maternities unfold, some multiparous probably neglect the necessity of good quality follow-up after going through successful delivery experiences. Another reason might be "reassuring" vaginal delivery experiences before or after "the caesarian section trauma" which, although not investigated in this study, certainly characterized all of the study population, resulting in a sort of "business as usual mode". One limitation of this study was that it didn't assess the timing between the caesarian section and the ongoing pregnancy (Tables 2 and 3) .
The other reason might be poverty as grand multiparity is known to be frequently associated with low socio-economic conditions [33] Induction of labor and uterine rupture There was no association between the induction of labor and scarred uterus status among GMP. Although not statistically significant, the scarred uterus status reduced the need for labor augmentation (p = 0.08), ( Table 4) . Induction of labor is associated with maternal and perinatal complications even in the absence of morbidity like scarred uterus or grand multiparity. Induction of labor can increase caesarean section rate and uterine rupture. Chibber et al analysing 152,426 deliveries in the Middle-East found that induction of labor by misoprostol or oxytocin was responsible for 27% of the 44 documented uterine rupture cases [34] . Induction of labour on a scarred uterus also increased the rate of caesarean delivery due to fetal distress when compared to spontaneous onset of labour on a scarred uterus, regardless of the parity [35] . But in a retrospective study in Saudi Arabia, 76.9% of the 26 GMP (parity!6) with a scarred uterus who requested vaginal delivery after caesarean section and were induced for different reasons with prostaglandine-E2, an induction method associated with uterine rupture [34] delivered vaginally and there was no case of uterine rupture or dehiscence [36] .
Moreover, a recent systematic review also didn't point out grand multiparity or induction of labour as constantly related to uterine rupture, and 2129 induced labour on a scarred uterus (5.7% of scar uterus) delivered without dehiscence or rupture versus 11 cases of post induction rupture although parity was not specified [9] , leaving room for the existence of other determining factors. Therefore, should induction of labour in grand multiparous with a scarred uterus still remain a contra-indication? From the above evidence and the results of this study beyond the limitations due to the small number of inductions, in a setting with qualified and skilled human resources and the availability of all requested equipment for prompt and efficient management of obstetrical complications, there seem to be grounds for induction of labor in single lower segment uterine scars even in case of GM with a scarred uterus.
The most frequent complication of a scarred uterus and multiparity is uterine rupture [24] . The single uterine rupture case during the study period only occurred in GMP without uterine scar. Rouzi et al had the same findings the three(3) cases of uterine rupture/dehiscence only occurred in the control group (Parity 2-5 with scarred uterus) versus parity !6 as cases) [37] , probably showing a lesser influence of the scar in the event of uterine rupture in our study.
Since both groups were managed by the same medical teams, one hypothesis to be confirmed is that there was increased attention due to the presence of two morbidities, in a country where grand multiparity is frequent and as such, is not considered as morbidity factor in daily management, but with a uterine scar, increased awareness might have led to better preparation and therefore, better management of cases probably expressed by the increased risk of emergency caesarian section and the significant caesarian section number due to CPD in this study ( Table 5) Uterine rupture during labor has pre-rupture signs like Bandle's ring which in the presence of appropriate monitoring and skilled medical staff can be prevented by on-time emergency caesarean section. So, the quality of management of labour after induction was probably one of the main parameters explaining the differences among those studies and, might explain the absence of uterine rupture in the exposed groups in our study, since they all delivered in university teaching hospitals with qualified and well trained personnel, and appropriate medical equipment and drugs, even if the relatively small size of our exposed group (25 cases) should temper this observation, waiting for larger scale studies. The presence of a skilled health professional present at every delivery can indeed reduce maternal and newborn mortality and morbidity [38] Mode of delivery.
Concerning the route of delivery, this study shows the "safety" of vaginal route as the majority delivered vaginally in both groups (p = 0.08) Although a scarred uterus in GMP increased the risk of delivery by emergency caesarean section by 2.4 fold, the outcome was good (p = 0.06).Rouzi et al had a successful VBAC rate of 82.1% out of 117 in grand multiparous women (para 6 or more) compared to 79.I% out of 185 in multiparous women (para 2-5) and there was no statistically significant correlation between the mode of delivery in both groups [37] .Tarik Y Zamzami et al also didn't find any statistically significant correlation between the mode of delivery of vaginal birth after caesarean section(VBAC) in grand multiparous (p ! 6) compared to VBAC in multiparous women (para 2-5) [39] .
This study is advocating that in the absence of another added morbidity, grand multiparous with a scarred uterus should be given a chance at vaginal delivery like scar-less grand multiparous, a possibility of trial of scar within good materno-fetal monitoring for prompt emergency caesarean section if indicated. Of course, due to the small size of our exposed group, further and larger scale studies are needed to confirm this. Concerning the indications of caesarean section, only cephalopelvic disproportion was statistically significant, (p = 0.03), a common indication of caesarean section not specific to having a scarred uterus or grand multiparity, and only four out of the eight emergency caesarean section in the exposed group were indicated for mechanical dystocia. Table 2 Number of antenatal contacts (antenatal consultations).
Antenatal contacts number
Exposed (n = 33) Non-exposed (n = 120) OR (CI 95%) P There was a statistically significant difference between the number of antenatal consultations (ANC) between the two groups. One (1) case of exposed and four (4) nonexposed did no ANC but this was not statistically significant (p > 0.05). There was no statistically significant difference in the gestational age on admission for delivery in both groups.
Table 4
Management of labour and intrapartum complications.
Labor management Exposed (n = 33) Non-exposed (n = 120) OR (CI 95%) P Delivering after induction of labor and the event of acute fetal distress were not related to having a scar or not in grand GMP, but augmentation of labor was less likely to be conducted in cases of GMP with scarred uterus(p = 0.08). Table 5 Mode of delivery.
Mode of delivery Exposed (n = 33) Non-exposed (n = 120) OR (CI 95%) P The majority delivered vaginally in both groups (OR 0.17-1.16) though P = 0.085, and single scar multiparity status increased the risk of cesarean delivery by 2.42 folds (P = 0.066).
Table 6
Indications of emergency caesarian section.
Indications of emergency caesarian section Exposed (n = 33) Non-exposed (n = 120) OR (CI 95%) P The American College of Obstetricians and Gynecologists in 2017 recommendations didn't consider GMP with a scarred uterus as an absolute contra-indication of vaginal birth after caesarean section even if the incidence of such cases might be low in America. [40] Fetal events during labor and neonatal outcome Grand multiparity and a scarred uterus are known to increase fetal and neonatal morbidities [ [24] ]] [41] ,- [43] ] but in this study, we didn't find any statistically significant increased risk of fetal distress and neonatal morbidity between grand multiparous with or without scar (Table 4 and 6). Fetal distress in the absence of uterine rupture might be related to grand multiparity rather than the scarred uterus status. Grand multiparity is indeed associated with hypertensive diseases, anemia, gestational diabetes [ [20] ]], [42] ]] [44] ,], conditions that may predispose to acute fetal distress at the onset of fetal stress due to uterine contractions for example (Table 7) .
Apgar score was better in the scarred uterus group than the non-exposed group and it was statistically significant at the fifth minute (p = 0.03, Table 6 ) in accordance with the results of Table 4 which didn't show a statistically significant increase of fetal distress in the exposed group.
In this study, the presence of added risk factors (GM and a scarred uterus) improved the outcome of newborns probably because of increased awareness due to the presence of a second but more considered morbidity, the uterine scar as mentioned above. An unexpected finding was an increased number of macrosomia in the exposed group but we were not able to find any explanation in the literature. Beyond the bias due to the short time of the study period, macrosomia is associated with many factors not investigated in this study like mother's body mass index, height, past history of macrosomia, newborn sex etc. [45] 
Conclusion
The presence of a uterine scar didn't increase uterine rupture or fetal distress risks. There was no difference in the vaginal delivery opportunity among the two groups although emergency caesarian section risk was increased in the scar group but not due to mechanical dystocia and no worsening of neonatal outcome was noticed. Grand multiparous with scar uterus should be given a chance of vaginal delivery in the absence added feto-maternal morbidity.
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